The pedunculopontine tegmental nucleus (PPTg) targets nuclei in the basal ganglia, including the substantia nigra pars compacta (SNc), in which neuronal loss occurs in Parkinson's disease, a condition in which patients show cognitive as well as motor disturbances. Partial loss and functional abnormalities of neurons in the PPTg are also associated with Parkinson's disease. We hypothesized that the interaction of PPTg and SNc might be important for cognitive impairments and so investigated whether disrupting the connections between the PPTg and SNc impaired learning of a conditioned avoidance response (CAR) by male Wistar rats. The following groups were tested: PPTg unilateral; SNc unilateral; PPTgSNc ipsilateral (ipsilateral lesions in PPTg and SNc); PPTg-SNc contralateral (contralateral lesions in PPTg and SNc); sham lesions (of each type). SNc lesions were made with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine HCl (MPTP, 0.6 lmol); PPTg lesions with ibotenate (24 nmol). After recovery, all rats underwent 50-trial sessions of 2-way active avoidance conditioning for 3 consecutive days. Rats with unilateral lesions in PPTg or SNc learnt this, however rats with contralateral (but not ipsilateral) combined lesions in both structures presented no sign of learning. This effect was not likely to be due to sensorimotor impairment because lesions did not affect reaction time to the tone or footshock during conditioning. However, an increased number of non-responses were observed in the rats with contralateral lesions. The results support the hypothesis that a functional interaction between PPTg and SNc is needed for CAR learning and performance.
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Introduction
The pedunculopontine tegmental nucleus (PPTg) is now accepted as one of the basal ganglia family of structures, being intimately connected with many parts of the basal ganglia, such as the globus pallidus, subthalamic nucleus and substantia nigra pars compacta (SNc). Understanding the connection between the PPTg and SNc is particularly important because they are implicated in the pathology of Parkinson's disease. Parkinson's disease patients present motor impairments, but also have cognitive deficits that appear in advance of the motor impairments (Carbon & Marie, 2003; Dubois & Pillon, 1997; Juri & Chana, 2006) . This is not surprising, given that the basal ganglia play a role in action selection and in the learning of action-outcome associations and stimulusresponse habits (Balleine, Liljeholm, & Ostlund, 2009; Cohen & Frank, 2009; Da Cunha et al., 2009; Izquierdo et al., 2006; Packard & McGaugh, 1992 , 1996 White, 2009; Yin & Knowlton, 2006) . Critical to such associations is the phasic release of dopamine (DA) in the striatum, which selectively reinforces corticostriatal synaptic activity. Striatal DA is provided by neurons in the SNc and adjacent ventral tegmental area (VTA) and, because the PPTg is a source of excitatory input to these, it is possible that the PPTg provides information that allows computation of a DA-mediated reward prediction error signal critical to the striatal operations (Mena-Segovia, Winn, & Bolam, 2008; Okada, Toyama, Inoue, Isa, & Kobayashi, 2009; Pan & Hyland, 2005) . In this paper we attempt to determine whether the interaction between PPTg and SNc is important for the formation of associations -for learning.
The role of DA in stimulus-response-outcome learning has been most extensively studied in tasks in which an action result in a reward. However, the literature also shows a strong effect of lesions of the SNc (Da Cunha et al., 2001; Timar, Knoll, Jona, & Knoll, 1974) or the administration of DA receptor antagonists in conditioned avoidance learning (CAR) (Aguilar, Mari-Sanmillan, Morant-Deusa, & Minarro, 2000; Ogren & Archer, 1994) . CAR
